Summary: This paper offers an overview of participatory approaches to disaster management and climate change adaptation as an introductory framework for the following five papers on the special theme of telecommunications and disaster management. While climate change is considered a societal challenge of global proportions, its impacts on human population and ecosystems take place at the local and regional levels. The geographic coordinates of disasters and emergencies, therefore, call for different location-based strategies that are embedded in their social and ecological context. Affordable, bottom-up, networked telecommunications meeting these conditions can be part of these strategies. The following papers in this issue offer a number of concepts, cases, and potential solutions.
Introduction The makers movement and DIY telecommunications
Internationally, telecommunications provision has been predominantly organised through public monopolies or regulated markets, although the formation of telecommunication cooperatives -particularly in rural areas -points to bottom-up organisation in some cases (Fischer 1992) .
With the exception of amateur radio, early telecommunications technologies -regardless of the provisioning model -channelled information flows up and down hierarchies, rather than directly across networks. The co-development of interactive digital technologies, peer-to-peer networking and DIY tinkering has reoriented communication flows and fostered participatory cultures.
For some years now, the "makers movement" has gained world-wide popularity as an emerging techno-culture. The maker movement has been defined in different ways, such as a "growing culture of hands-on making, creating, designing, and innovating" (Peppler & Bender 2013) , or a culture that includes practices "from crafting to high-tech electronics" (Anderson 2012: 20; Manzini 2013: 2) . Others have emphasised the participatory component of the movement by referring to it as a "democratised technological practice" (Tannenbaum et al. 2013 (Tannenbaum et al. : 2604 ).
Yet, the makers movement is not a new phenomenon, for it is connected to Do-It-Yourself (DIY) cultures of the previous decades (Hertz 2011; Doherty 2012; Powell 2012) . Fox has 73.4 recently referred to a "Third Wave DIY" that "draws upon the read/write functionality of the Internet, and digitally-driven design/manufacture, to enable ordinary people to invent, design, make, and/or sell goods" (Fox 2014:19 Another distinctive sign of the movement is "the combination of new economic funding models, physical spaces, new platforms, tools and publications" (Lindter et al. 2014: 440) .
More specifically, makers have leveraged crowdfunding platforms and social media to enlarge the community base of donors and developers, who may even overlap in some cases. Maker fairs, 'fab labs' and hacker spaces have blossomed in the USA and Europe, and are growing fast in Africa (Fox 2014: 20) . In this new ecosystem, the boundaries between producers and users, hobbyists and professionals, are constantly redrawn. The paper by Antunes in this issue, discussing the design of affordable sensor networks where "the target user is not assumed to be skilled in communications" is a clear example of this intention to open up practices (i.e. environmental data collection) which were previously restricted to public agencies and/or professional researchers (Antunes 2014: 9) .
Telecommunications has not remained unaffected by the DIY and makers' movements (Poblet 2013 ). At present, the early ham radio communities coexist with wireless community networks across the globe. In festivals, campuses, or remote areas with either poor or unaffordable GSM coverage, DIY and open-source cell networks are introduced as either a proof of concept, a temporary solution, or as alternative telecommunications services (Ruiz 2013; Gallagher 2014; Patterson 2014) . The exploration of these grassroots capacities extends to the production of DIY cell phones and routers (Mellis & Buechley 2014) .
In parallel to these developments, the use of Unmanned Aerial Vehicles (UAVs), more popularly known as drones, has burst across the globe with the most varied applications. While and other events. Likewise, DIY satellites, which have been used by amateur radio satellite communities for decades, are now becoming accessible to large communities. Open hardware, open standards, and inexpensive sensors are enabling projects that aim at a "democratisation" of the space for earth observation (Marshall 2014) . PlanetLab, a start-up that has recently put into space a constellation of 28 earth-imaging satellites (10x10x30 cm.), or SatNogs, providing open source ground stations, are new entrepreneurial initiatives in this line. Yet, the democratisation of outer space will need to address multi-level regulations and, in some countries, contested "government export controls on satellite hardware and software" (Reyes 2014 ).
Despite the variety in scope, objectives and resources, these new generation DIY telecommunications initiatives and projects tend to share some distinctive features. In a nutshell, DIY telecommunications usually are:
 Local: DIY telecommunications emerge to satisfy a necessity inefficiently covered at the local level (poor infrastructure, lack of coverage, unaffordable costs, etc.)  Ad-hoc: DIY telecommunications serve, at least initially, a particular purpose (e.g. access to a cell network, access to the Internet, provide an alternative to existing services, etc.)  Infrastructure-lite: DIY telecommunications tend to keep infrastructure costs to a minimum so that the user base can expand.
 Flexible: DIY initiatives and projects are in perpetual beta trials and tend to evolve and adapt to different configurations depending on the contextual needs of the users. 
The papers on this special theme
The articles on this special theme aim at exploring the role of affordable telecommunications in designing participatory approaches to disaster management and climate change adaptation.
The projects, initiatives and technologies discussed target different issues and geographic areas, but they are all based on approaches that combine the use of inexpensive devices (e.g. mobile phones. two-way radios, or sensors) with local infrastructure capacities to produce contextualised, granular, and real-time information on climate and weather conditions, alerts, and disaster response. The "bring-your-own-device" approach adopted in most of these papers seeks to lower the learning curve for the participation of individuals and groups while diminishing the infrastructure requirements for an effective communication. In each case, nevertheless, a number of market constraints and regulatory issues are to be considered, such as compliance with spectrum licensing and usage policies at the national and international level.
The first paper by Alex Antunes ("Cheap deployable networked sensors for environmental use") proposes the deployment of inexpensive networked sensors for environmental monitoring. He argues that different affordable technologies are already in place to enable steady state data collection at the local, private and amateur levels. Antunes presents a model for inexpensive sensors, known in some maker communities as Dirt Cheap Dumb Wireless (DCDW) to enable new segments of non-professional users to monitor environmental conditions. The main limiting factors, according to Antunes, are not technical but regulatory.
Thus regulations may impose either absolute or relative restrictions to different types of communications (e.g. FCC regulations on Low Power Radio Station (LPRS) that allow transmission of data but not for sensor purposes).
The next three papers on this special theme, while relying on different approaches, consider the present ubiquity of mobile phones across the globe to be a fundamental component of participatory disaster management.
In their paper ("Acoustic coupled disaster and remote communications systems") Müller-Baumgart et al. explore how to provide cost-effective communications in disaster-affected 73.8 areas where infrastructure has been severely damaged. With the aim of leveraging existing locally available hardware, the paper describes a possible solution based on acoustic coupling of mobile telephones with the two-way radios that are often carried in remote areas of Australia. The combination of these two devices has yet to address two types of challenges: Victoria, which severely impacted regional telecommunication services for more than two weeks. The paper does not strictly deal with the topic of participatory approaches as its aim is to provide lessons learnt from the incident in order to enhance increased resilience. However, the paper has the great value of illustrating the disruptive effects of a single point of failure disaster on telecommunications for individuals (especially the most vulnerable), communities, business, and local providers. As the authors put it, the "no one-size-fits-all solution" principle, (or location-based approach) needs to guide increased resilience strategies in the future.
We expect that this special theme will provide new insights on how global societal challenges such as climate change, disasters, and emergencies can be addressed with a new generation of telecommunications and technologies that leverage local capacities to provide ad-hoc, infrastructure-lite, flexible, and decentralised services and, ultimately, to enhance participatory approaches to tackle these major challenges.
